RESULTS AND DISCUSSION

Effect of quinolinic acid analogues
The effect of quinolinic acid analogues on hog kidney QPRTase activity is shown in Table I . Pyridine monocarboxylic acids including picolinic acid which is an inhibitor or bacterial" and plant" QPRTases, did not inhibit the enzyme activity. Pyridine dicarboxylic acids except for dipicolinic acid also had no effect. As dipicolinic acid is known to chelate with Mg", the MgCl2, concentration in the standard assay reaction mixture was increased and the inhibition, however, was only slightly recovered. Di picolinic acid did not inhibit Alcaligenes QPRTase activity3) and only a little inhibited hog liver QPRTase activity.8) Phthalic acid and pyrazine-2, 3-dicarboxylic acid were effective inhibitors for hog kidney QPRTase. However, pyrazine-2, 3-dicarboxylic acid was not an inhibitor for hog liver8) and Alcali genes3) QPRTases.
The common func tional group of these inhibitors except for dipicolinic acid is two adjacent carboxyl groups. Although cinchomeronic acid has two adjacent carboxyl groups, it did not inhibit hog kidney QPRTase activity. Both C-2 and C-3 carboxyl groups and N atom of quinolinic acid as a substrate play a very enzyme activity was also investigated. The results are shown in Table II . NaMN did not inhibit hog kidney and hog liver QPRTase activities differing from Alcali genes QPRTase.10) Only NADP inhibited hog kidney QPRTase activity. When MgC12, concentration, however, was raised the enzyme activity was fully recovered. It has been reported that various phosphorous compounds including NAD, FAD, ATP, AMP and pyrophosphate inhibit the reaction of beef liver enzyme and this may be attri buted to the Mg` binding capacity of various phosphorous compounds.11)
Effect of glycerol
The effect of glycerol on hog kidney QPRTase activity was investigated as a function of pH. The results are presented in Table III . Glycerol activated the activity at pH from 4.0 to 4.4, but it inhibited the activity at pH 5.0 or above. The inhibition increased as the pH was raised. The highest enzyme activity was observed at pH 4.4 in the presence of 30% glycerol at a constant ionic strength of 0.02. In the absence of glycerol, the highest enzyme activity was observed at pH 5.5.
To characterize the effect of glycerol, interaction between glycerol and QPRTase was studied as functions of pH and Km. The results are shown in Table IV. In the presence of glycerol, Km values for quinoli nic acid did not change at pH 4.0 to 4.4, but at pH 5.0 or above, they significantly decreased. At pH 8.0, the affinity of quino linic acid for the enzyme rose about 4-fold. The activation and the inhibition by glycerol were not affected by ionic strength. The above results suggest that glycerol elicits a small conformational change of the active site of hog kidney QPRTase, like alcohol dehydrogenase reported by Myers and Jakoby.12,13)
Amino acid composition
The amino acid composition of QPRTase from hog kidney is shown in Table V . Isoleucine content (17 residues per mol of enzyme) was extremely low and this value was the same with hog liver QPRTase,2) as shown in Table V , while, isoleucine content of Alcaligenes QPRTase3) was 126 residues per mol of enzyme. Amino acid composition of hog kidney enzyme resembles that of the liver enzyme,2) but differs signi ficantly from that of Alcaligenes enzyme.3)
Effect of chemical modifying reagents
The effects of various chemical modifying reagents on the activity were investigated. Acetylimidazole, 2-hydroxy-5-nitrobenzy -lbromide and 1, 2-cyclohexanedione did not affect the enzyme activity. These results indicate that tryptophan, tyrosine and arginine residues do not exist in the active site of the enzyme. i) Sulfhydryl group modifying reagents. DTNB and PCMB inhibited significantly the enzyme activity, while iodoacetamide, iodoa cetic acid and NEM scarcely affected the enzyme activity, as shown in Table VI . The effect of preincubation with a substrate on DTNB or PCMB inhibition was investigated.
The results are shown in Table VII . The inhibition of the enzyme by DTNB was protected by preincubation with PRPP, but MgCl2 did not protected against this inhibition.
Especially, the inhibition was completely suppressed and the activity was inhanced by preincubation with quino linic acid or quinolinic acid+PRPP.
The effect of preincubation with a substrate on PCMB inhibition was quite similar to the DTNB inhibition.
The reactive (exposed) SH groups were determined by using DTNB. The results are shown in Fig. 1 . The reaction was very slow. DTNB required 1 hr to react with one SH group and the enzyme activity began to decrease slowly after 1 hr. After 36 hr, 8.2 SH groups had reacted with DTNB and the enzyme activity remained 20%. Conditions were the same as those in Fig. 1 , except that the guanidine hydrochloride was presented in the incubation mixture.
The total number of SH groups were determined in the presence of guanidine hydrochloride.
The reaction proceeded very rapidly. The total SH groups were determined to be 30 groups per mol of enzyme as shown in Fig. 2 . Therefore, 1/4 of total SH groups can react with DTNB in the native enzyme.
ii) Amino group modifying reagents. NQS and TNBS strongly inhibited the enzyme activity as shown in Table VI . When NQS or TNBS was added to the enzyme solution and the enzyme was taken out immediately, only about 25% of the original enzyme activity was found. NQS and TNBS may react rapidly with amino groups of the enzyme. The effect of preincubation with a substrate on NQS or TNBS inhibition was investigated. The results are shown in Table  VIII . The inhibition by NQS was blocked perfectly and the enzyme was slightly activated by preincubation with quinolinic acid+PRPP.
Quinolinic acid and PRPP protected the enzyme activity from NQS inhibition, but MgCl2 promoted the NQS inhibition. Regarding TNBS inhibition, PRPP was a perfect protector and quinolinic acid also Other conditions were the same as for Table  VII. was a good protector, but MgCl2 promoted. By preincubation with quinolinic acid+ PRPP, the enzyme activity was activated significantly.
The relation between trinitrophenylation of the enzyme and the enzyme activity was investigated. As shown in Fig. 3 , trinitro phenylation proceeded rapidly and after 22 hr, 21 lysine residues were trinitropheny lated. The total number of lysine residues was 52 as determined by the amino acid analysis (Table V) . The enzyme activity decreased abruptly and the activity was completely lost after 5 hr.
iii) Imidazole group modifying reagent. DEP also inhibited the enzyme activity, as shown in Table VI . The effect of preincuba tion with a substrate on DEP inhibition was investigated.
The results are shown in analysis showed the total histidine residues was 31 (Table V) . Basal reaction mixture was the same as the standard reaction mixture. Reactions were carried out in va riuos kinds of buffers. Each optimum MgCl2 con centration was used according to the kind of buffers.') Ionic strength of the reaction mixture was adjusted to 0.05 with KCl. Knt and Vmax values were determined by the Lineweaver-Burk plot method.
From the above results, it was found that SH, amino and imidazole groups exist in the binding sites of quinolinic acid and PRPP in hog kidney QPRTase.
Determination of pKe
The active sites of the enzyme are fre quently composed of ionizable groups that must be in the proper ionic form in order to maintain the conformation of the active sites, binding with the substrate, or catalysis of the reaction. To obtain the pKe value of hog kidney QPRTase, pKm values were measured against pH. Logarithmic values of Vmax against various pH were constant (Fig. 5, top) . From Fig. 5 , pKe value of this enzyme was determined as 9.25. This pKe value is similar to pKa value of the a-amino group of amino acid.14)
